Functional interactions between Hsp90 and the co-chaperones Cns1 and Cpr7 in Saccharomyces cerevisiae.
Hsp90 complexes contain a class of co-chaperones characterized by a tetratricopeptide repeat (TPR) domain, which mediates binding to a carboxyl-terminal EEVD region in Hsp90. Among Hsp90 TPR co-chaperones in Saccharomyces cerevisiae, only Cns1 is essential. The amino terminus of Cns1, which harbors the TPR domain, is sufficient for viability when overexpressed. In a screen for temperature-sensitive alleles of CNS1, we identified mutations resulting in substitutions of conserved residues in the TPR domain. Mutations in CNS1 disrupt in vitro and in vivo interaction with Hsp90 and reduce Hsp90 function, indicating that Cns1 is a bona fide co-chaperone. Genetic interactions between CNS1 and another Hsp90 co-chaperone, CPR7, suggest that the two co-chaperones share an essential role in the cell. Although both the TPR and the isomerase domains of the cyclophilin Cpr7 are required for viability of cns1 mutant cells, this requirement does not depend on the catalytic function of the isomerase domain. Instead, hydrophilic residues on the surface of this domain appear to be important for the common Cns1.Cpr7 function. Although both co-chaperones interact with Hsp90 primarily through the carboxyl terminus (EEVD), Cns1 and Cpr7 are mostly found in complexes distinct from Hsp90. EEVD is required for normal growth in cns1 mutant cells, demonstrating for the first time in vivo requirement for this conserved region of Hsp90. Overall, our findings reveal a considerable degree of complexity in the interactions not only between Hsp90 and its co-chaperones, but also among the co-chaperones themselves.